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xlcuhtm ●clytladly CIM ●xpmctsd cum shifts
~stmmmcic ●axtupola ●d dacapolo ●rrors in thm
I1OS of raforanca dmaign A ●t cm ●nargy of
Thx mommntum+opmndont CUOO shitt duo CO ●a -

-JIrrors is d% - -0.0557 for Ap/p = *2 E 10 .
om ●astupola compo ●nt in thm SSC dipolas Ab2

-11 lasm Cbxa 5 Z 10 ●

Introduction

cipola ●rrorc in thm SSC mmgmatc dafino tha
Imrtura” for thm fixmd-tatscc option. hriog

●xtractiun tha Cmplicuda grouth of cho r@oo-
:illatioos is gaioratad by nonlirmar fialdn.

oaatupolso ●ra ucllisod for l/3-intagar raso-
raction. TIM fltld distortions pramtc 10 cha
lao ●nd quzdrupoloo can porcurb or suppraos cha
growth of chc oscillation..

●ystmmxtic ●rrorc ganorato xmplituda- ●nd
4@pmndanc cuoc shifts; during cha ●xtraction
thmm ●ffoccs can causa (1) ● raducc!on in ●tap
i ●xtractlon ●fficioncy, (2) curving of tha
is, (3) possibly ratrappins, and (4) ●!ittmca

Rcndom ●rroro duo to ●rrors in coil placammnt
taampla, lntarfara with tho ●xtraccion hamon-

Wimp random horizontal fialdm namr tho coilo
ng ngnots can incraasa tha vartical amictarto
ha ●ttraction procaas.

chim mtwrt noca w ●stimsta ●nal ticmll
~P’o%fta CWCZId by tho UUICipOhS in C a

mca dasign A. Ho rastrlcc tha analysis to ths
syctmxLic oaxtupola and docapola ●rroro xnd

● ●amtupols ●rrorm. Tha machino ●norgy ic tak-
) T@V. Thmn from pp. 184-107 of tha rafcrcnca
,tud~~ (~) uc uo, tor t~~ sy~t.”tic .rrors

I 10 Cm- , b4 _ 9,32 I 10 cm- , ●nd th~ can-
Upola *2 ■ 1,6 m 10-4 en-2,

Tuom Shifts Dua to Syotommtic Urrors

Cunm ●hifcc dug to syotcutic @rroro wmro ●lto
Id ●nalytically for tho 0?S.2 Approximmtt for-
lrc dcv?lopmd that includo only ●varagod quar.ti-
ic ●xpraaolono cequlro no tracking or intsgra-

;ound the ●achina. Four formuh for tha turm
,an b9 written

(1)

(2)

AV4 - 3U-—

2 %2X4

20 ma. (1)-(6)

87545

_ $!(;) 2b4A4 .

v 1s tha horizontal batatron

(4)

tune
(R m

14.324 km), a 1S tho ●aplituda of th bmtatron oocilla-
tlon of tha parcicla maasurad ●t S - ~

1’
A ia tho

●portura of tha mmgnat, ●nd Ap/p io tho ra ●tivc dovi-
stion of tha particla mownturn from Cho nominml value.
Tha ●varaging of thm liscod powars of bats waa #ccom-
plishad by •v~ragin~ ovsr tho ●ttndard 20&m WJDO

;;!1:3)2
o~nd”~;~$~>~’~~~s -x’~{t~~~~: ‘0s’2> -378”

“Equation (1) it tho ●mplitudo-dopor~ont tuna chlft
duo to oaxcupolo ●rrorm and Eq. (2) is thm nonlinaar
monantum-daptndant tuna nhift, Equationa (3) and (4)
rapramanc thm tunm shifts dua to dccapola ●rrorc--ln
tha formzr cam cha thift is just dua to Ap/p●ffacta;
for cho lactar tha tuna ohift ●risas from combinad Ap/p
and amplituda da~ndanco. Thm nonlin~ar ●quaciono usad
to obtain Eqa. (1)-(4) ●. oolvad in Landau and Lif-
shitc.s

Equations (1)-(4) wora ●valuacod ●oouming tha SSC
●parcurs A ■ 10 E, Yt ■ 88.35, ~x - 332 m, ●nd ● -
3 0s0
-2 M ,1)-~, j~ja;;kjvl ‘-OOOOID AVZ=-0.G557, Av~.-0.0011. M rasonanL ●xtract on
tha AV2 corm will h fatal if tht b2 ●ultipolc in nut
corroctad by ●t loaoc-actor of -?0. Tha ntnpband
width ●round v - 97~fi should bm nasr iO.003.

Effacto Ow co Rcndom Erroro

Rxndom ooxtupola fialds in tha bmnding mzgnats can
giva rioa to ● oaxtupolo compontnc with, for
Zsznd harmonic chat lncarforac wlKh tha 292

Jxfmpla, ●

●rmo.lic
gonaracod intentionally for ●xtraccion ●t v ■ 971/3.
Tho hamonic 10 glvan byb

(3)

whara B. io tho dipoh fiald (tI.5 T),AB/B~otl’mfr~c-
cional error flsld ●t th~ ●ptrturs A, ~ ■ /da/(vB), ●nd
Oma is batm at tha ●lov-axtrkction ●a~tum. For random

I●rr rs w wrlta

(3)



f arbitrarily chOOsO Srdm co ●mount co no -a than 252
of tho hamonic ga-racad by tha ●xtrmctlon ●xtupolom,

-1which W, h4V@ calculstad to b sh - 133.3 8 . Thio
‘ condition chon roquirao [from Rq. (6)] t~t <WB> <

5.0 ~ 10-4. The SSC dipolao do ●stiafy this requira-
manc.

Concluciona

Mscd on tha abovo analyois it appears thmt ●low
r.somnt ●xtraction cam procoad with ● “good fiald
aportura” of l-cm radius in tho SSC, providing that cho
syotoutic ●axtupolao for tha dipolaa (b ●. liotod on
p. 184 in Raf. 1) can M roducad by ●t l.a.t . factor
of 20.
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